Detection of mature malaria infections in live mosquitoes.
A method has been developed which detects malaria parasites in the salivary glands of live Anopheles stephensi. The method exploits the sugar feeding behaviour of the mosquito and requires only routine Western blotting techniques on nitrocellulose membrane (NCM). Infectivity can be determined without any direct manipulation of individual mosquitoes. Female A. stephensi were infected with the rodent malaria parasite, Plasmodium berghei, and after 14-16 d were starved of fructose overnight (12-18 h), then resupplied with fructose presented through a small piece of NCM. Mosquitoes were allowed to probe the membrane for several hours; the NCM was then removed and subjected to a standard immunoblotting protocol using an anti-P. berghei circumsporozoite protein (CSP) monoclonal antibody as the primary reagent, and a horseradish peroxidase-coupled secondary antibody. NCMs taken from cages containing infected mosquitoes showed a variable number of small black dots where individual females had probed and deposited either CSP or sporozoites. Infectivity could be detected easily from 13-14 d after feeding, and in as few as 10 mosquitoes at 19 d after infection; in one instance, infection in a single mosquito was clearly determined. After blocking with goat serum, the NCMs could be stored for 3-4 months and still provided positive reactions, offering some potential for applicability to field research studies.